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Introduction
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This presentation addresses a software tool, The Radar
Support System (RSS)*, recently used for surveillance
sensor coverage and performance analysis on the
NAWCAD Airspace Management System Improvement
Program (AMSIP). The presentation includes:

 RSS description
« Results of the AMSIP application
o Other application examples

*Also referred to as the Computer Aided Siting System
(COMPASS)



RSS Functions
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Determines optimum sensor |location/height based on
environment and sensor parameters

Evaluates performance of the sensor including
effects of terrain, buildings, etc.

Evaluates impact of proposed construction on
existing sensor performance

Identifies causes of existing sensor performance
problems

Produces numerous performance plots — Probability
of detection, line of sight, beacon false targets, ....

The RSS automates sensor siting previously done
with scaffolding, cherry picker, binoculars, etc.



RSS Applications
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Air Traffic Management (ATM) radar including airport
surface, terminal and en-route

Other ATM sensors including multilateration, multiple
radar networks, etc.

Air Defense System (ADS) radar
Harbor surveillance radar

Perimeter security surveillance sensors including
radar, FLIR, LLLTV, etc.

Artillery fire control radar — related product called the
FireFinder Position Analysis System (FFPAS)

Control towers and other visual applications



RSS Operation
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 Model the site/region of interest
— Terrain elevation
— Terrain cover (provides clutter information)
— Cultural features

e Model the sensor characteristics

e Exercise the sensor within the modeled
environment to predict performance



AMSIP Siting Overview
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« AMSIP addresses the airspace around the Naval Air
Warfare Center Aircraft Division (NAWCAD), Pax River
 Initial siting addressed 3 radar systems
— ASR-11 at NAWCAD Pax River
— ASR-8 at Wallops Island
— SPS-67 at NAWCAD Pax River Ships Ground Station

e ASR-11 & ASR-8 are ATM radars

« SPS-67 is a shipboard surface search radar that will
serve dual purpose as an ATM gap filler



Pax And Wallops Terrain Elevation Data
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P Zoom | Unzoom | Whole | Add Contour | Update Displayl Latitude : 37:38:57.43
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Pax and Wallops Terrain Cover Data
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Zoom | Unzoom | Whole | Add Contour | Update Display  Latitude :  Currently Inactive
| Longitude :  Currently Inactive
Cover Currently Inactive

Zoom 40k | Pan Off

Hiog Cuniou | Scale

Cover Type
Nonforested Wetland
Forezted Wetland
Oceans
Bays and Estuaries
Streams and Canals
Mixed Forest
Evergresn Forestland
Cropland and Pazture
Tranzp,, Comm,, and Util,
Rezidential
OTHER

Radar Sites

10,0 Nmi»




5 Photography Used To Generate

Pax Cultural Database
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PhotoViewer

File Flot Overtays Mullipath Zones

Zoom Data Base : PatuxentRiver Rowr : 25476 Distance (ft) Inactive
Photography Date : Wed Mov 1 09:20:20 2000 Col : 23198 Angle (deq) : Inactive
Zoom Exact| Latitude 36:14:42.4
UnZoom I Longitude -76:20:32 .4
Photo Wiewer
248,0 - 256.0
Off 240,0 - 248.0

232,0 - 240.0
2240 - Z32,0
216,0 - 224.0
208.0 - Z16.0
2000 - 2080
1920 - 200,0
184,0 - 152.0
176.0 - 184.0
168.0 - 176.0
160,0 - 1B8.0
152,0 = 160,0
1440 - 152,0
136.0 - 144.0
1253.0 - 136.0
120,0 = 128,0
112,00 - 120.0
1040 - 112.0

Refresh

il

T 0 Y 0 0 0 9 9 1 A A O A O OO O 104

6.0 - 104.0
83,0 - 96,0
an.0 - a8.0
720 - a0.0
64,0 - 2.0
5E.0 - E4.0
43,0 - 56,0
40,0 - 45,0
22,0 - 40,0
24,0 - 2.0
16,0 - 24.0
2.0 - 16.0
0.0 - 8,0

Select Option




A Photoviewer Display

Of The Pax Airport Area

= Photo'iewer[PatuxentRiver]

Fle Pot Ovedays Multipath fones

Zoom Data Base : PatuzentRiver Row : 21418 Distance (ft) Inactive
Zoom 1:1 Photography Date : Wed Nov 1 09:20:20 2000 Col : 207350 Angle {deyq) : Inactive
Latitude : 36:16:52.9
Longitude : -Fb:2Z:15.5
Photo Viewer
55,0 - 264,00
248,0 - 255,00

240,0 - 248.0
933.0 - 240,0
2040 - 32,0
ME.0 - 224.0
m3,.0 - 6.0
0,0 - 08,0
192,0 - 200,0
184,0 - 192.0
176.0 - 184.0
168,0 - 176,0
1600 - 168.0
162,0 - 160,00
144.0 - 152.0
136.0 - 144.0
128.0 - 136.0
120,0 - 128.0
112,0 - 120,0
104,0 - 112,08

EEEEEEENENENEEEIERIOOOO0O00000004d

960 -  10d.0
83,0 - 36,0
80,0 - 83.0
72,0 - 20,0
64,0 - 72,0
bE.0 - B4.0
48,0 - 56,0
40,0 - 43,0
32,0 - 40,0
24,0 - 22,0
16.0 - 24,0
8.0 - 16,0

Select Option




Cultural Database
Of The Pax Airport Area
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Photoviewer Display

Of The Control Tower/Air Op’s Area

J_'1| PhotoViewer
File Plot Owverlays Multipath Zones
Foom Data Base : PatuxentRiver Rowr : 20578 Distance (ft) 4382.9
Photography Date : Wed Moy 1 09:20:20 2000 Col: 16106 Angle (deqg) : 228.9
Latitude : @779
Longitude : -FB:2a27
Photo Yiewer
217.0 —  224,0
210,0 - 217.0

20%.0 - 210.0
196.0 -  203.0
129.0 - 19,0
182.0 —  189.0
175,0 — 1820
162.0 -  175.0
161.0 - 168.0
154,0 —  161.0
147,0 - 154,0
140.0 - 147.0
133.0 - 140.0
126.0 - 133.0
1Ma.0 - 126.0
120 - 119.0
106,0 - 112.0
93,0 - 105,0

IEEEEEEREEENENFEEEEEEOOOO0O0O0O000000

31,0 - 93,0
4.0 - 91,0
770 - 84,0
P 7.0
63,0 - 70,0
56,0 - B3.0
43,0 - 56,0
42,0 - 43,0
5.0 - 42.0
28,0 - 35.0
21,0 - 28,0
14,0 - 21.0
7.0 - 14,0
0.0 - 7.0

Select Option
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Cultural Database
we=. ~ Of The Control Tower/Air Op’s Area

Corporation =] Cultural Database[Editor]
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Photoviewer Display
Of Wallops Airport Area

T =] PhotoViewer

File Plot Ovedays Multipath Zones

Data Base : Wallopsisland Row : 18415  Distance (ft) Inactive
Photography Date : Thu Aug 17 12:01:12 2000 Col: 17138 Angle (deg): Inactive
Latitude :  37:56:16.0
Longitude :  -75:26:10.4

Photo Viewsr

2380 245.0
2310 238.0
224,00 - 2310
2170 - 224,0
20,0 - 2170
203,0 - 210,0
196.0 - 203.0
189,0 - 196.0
82,0 - 183.0
175.0 - 182.0
63,0 - 175,0
161,00 - 168,0
154,0 - 161.0
1470 = 1540
40,0 - 147.0
135.0 - 140.0
126,0 - 133.0
119,0 - 126.0
12,0 - 119,0
05,0 - 112.0
93,0 - 10%,0

IEEEEENEEEEEEEEEEEOOO00O000000000

91,0 - 38,0
84,0 - 31,0
0= 84,0
0.0 - 7.0
B30 - 0.0
bE.0 - B2.0
43,0 - 56,0
42,0 - 43,0
35,0 - 42,0
28,0 - 35,0
21,0 - 28,0

‘Select Option
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Line Of Sight (LOS) Plot
For ASR-11 At Proposed Pax Site

—-| Range Azimuth LOS Plot  Mon Dec 10 13:58:14 2001

BE
File Plot oOverlays Plot Feedback Plot Originally Requested Mon Dec 10 13:58:14 2001
DataBase : PatuzentRiver Position Hame : ASRE11 Radar Height MSL : 100.0 {ft) Mouze Latitude @ 38:18:24.96
Elevation Edits : Mone Latitude : 38:18:00.29 Radar Height AGL : 85,0 (i) Mouge Longitude :  —75:4%:34.09
Cover Edits : HNone Longitude = =76:24:41.95 Mounse Height : 16 {ft)y
Cultural Edits :  notrees True Morth
Zoom rAin Yisible Height MSL (ft)
UnZoom| W wot visible At 5000
Whole ] 4437 - 5000
[ | 3875 - 4437
[Hem (7 B 3312 - 3875
O 2750 - 3313
O 2166 - 2750
O 1625 - 2188
| 1062 - 1625
[ | 500 - 1063
[ <= 500

Slant Range Step 10.0 (Nmi)

15



s ASR-11 LOS Plots

—— Showing Effect Of Tree Removal
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With existing trees With trees removed 160’ X 160’ centered

at radar plus selective clearing

Tree removal eliminates blockages at 115 and 190 degrees azimuth and improves LOS coverage.
Low altitude LOS visibility is also improved between 17 and 50 degrees.
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S ASR-11 screen angle plots
= showing effect of tree removal
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With existing trees With trees removed 160’ X 160’ centered
at radar plus selective clearing

Tree removal eliminates blockages at 115 and 190 degrees azimuth and improves LOS coverage.
Low altitude LOS visibility is also improved between 17 and 50 degrees.
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Cultural Database For ASR-11 Area
Showing Heavy Tree Cover

Cultural Databasel[Editor]
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Hr—tt ASR-11 Probability Of Detection (Pd) Plot

For A/C Height 3000 Above MSL
@ Sea State Zero

— Range Azimuth PD Plot Mon Dec 10 15:56:29 2001 ]

File Plot Owverlays Plot Feedback Plot Originally Requested Mon Dec 10 15:56:29 2001

DataBase : PatuxentRiver Position Name : ASR11 Radar Height MS5L = 100.0 {ft) Mouse Latitude :  38:00:44.79
Elevation Edits : Mone Latitude : 38:18:00.29 Radar Height AGL : 5.0 {ft) Mouse Longitude :  -75:49:02.92
Cover Edits : Hone Longitude : —76:24:41.95 Mouse Height : 3 ()
Cultural Edits :  notrees Aircraft Height MSL {ft) : 3000.0 True Morth

EEROCOOREECT

<= 0.10
O aircraft Outside Specified Area

AMTEMMA PARAMETERS

Antenna Tilt Angle 0.0 (deq)
Antenna Pattern AR
High Beam Rng. File A5R11_def
TRAMSMITTER PARAMETERS
Peak Transmit Power 21.7 (K
Transmit Frequency 2800.0 (MHz)
Uncompressed Pulse YWidth  §3.00 {usec)
Compressed Pulse Width 1.00 {usec)
Long Pulse Stant Range 6.30 (nmi)
SF System MNoise Temp. 615.1 (K)
LP System Moise Temp. B07.7 (K)
Common System Losses 1.4 (dB)
Addn. LP System Losses 0.7 (dB)
Target Only System Losses 1.3 (dB)
“erical Polarization
DETECTIOM FARAMETERS
PF& §.15e-05
Swetling &ircraft Type 1
AIRCRAFT PARAMETERS
Aircraft RCS 1.0 (m~2)
PROCESSING PARAMETERS
Filter File ASR11_Filter_s
STC File A5R11_defl
Peak Filter Canc. 55.0 (dB)
CLUTTER MODEL
Seasan Spring

Clutter Intensity  Mean

Slant Range Step 10.0 {Nmi)
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Tree removal eliminates blockages at 115 and 190 degrees azimuth and improves LOS coverage.

ASR-11 range azimuth Pd plots for
: A/C height 3000" above MSL

@ sea State zero
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| el b Wl | P [T ilimnd 8 i b R Rt bt | gl | -FGR S0
|t | R —ia| . Wiy Hec LE. ]
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&
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|
Ve o1 |

'l P Seqr 1000 Mmi

With existing trees

With trees removed 160’ X 160’ centered
at radar plus selective clearing

Low altitude LOS visibility is also improved between 17 and 50 degrees.
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ASR-11 Pd Analysis
For Specified Flight Path

i

| Flight Path PD Plot  Fri Jun 8 13:02:42 2001

File Parameters Plot Overlays Plot Feedback Plot Originally Reguested Fr Jun § 13:02:42 2001

DataBase & PatuzentRiver Position Maime : ASE-11 Radar Height MSL : 101.4 {ft} Mounze Lattude @ 38:18:10.70
Elevation Edits : Mone Latitude : FE:18:00.29 Radar Height AGL : 5.0 {ft) Mounse Longitude :  —76:22:43.69
Cover Edits : Hone Longitude : —7h:24:41.95 Flight Path: test2comp Mouse Height : o (fty
Cultural Edits:  Mone True Morth

Zoom Fd

UnZoom

Whole

EEF

EEECOCEEEEC

<= 010

AMTEMMA PARAMETERS
Antenna Tilt Angle 0.0 (deg)
Antenna FPattern ASR11
High Eeam Rng. File AZR11_def
TRAMSMITTER PARAMETERS
Peak Transmit Fower 21.7 (Fw)
Transmit Frequency 2800.0 (MHz)
Uncompressed Pulse YWidth §9.0 (usec)

Compressed Pulse Width 1.0 {usec)
Long Pulse Start Range  6.50 {nmi)
SF System Noise Temp. 6131 (K)
LP System Moise Temp.  B07.7 (K)
Common System Losses 1.4 (dB)
Addn. LP System Losses 0.7 (dB)

Target Only System Losses 1.3 (dB)
Vertical Polarization
DETECTION PARAMETERS

PFA 8.15e-03
Swerling Ajrcrat Type 1
AIRCRAFT PARAMETERS
Ajrcraft RCS 1.0 (m~2)
PROCESSING PARAMETERS
Filter File ASR11_Filter_set
STC File ASR11_def
Peak Filter Canc. 55.0 (dE)
CLUTTER MODEL
Season Spring
' Clutter Intensity  Mean

N
Slant Range Step 10.0 (Mmi)
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LOS Plot For ASR-8 At Wallops Site

|

Range Azimuth LOS Flot  Mon Dec 10 17:16:03% 2001

File Plot Overays Plot Feedback

Plot Originally Reguested Mon Dec 10 17:16:03 2001

DataBasge : Wallopsisland
Elevation Edits : Mone
Cover Edits : Hone

Cultural Edits:  None

Position Hame : ASRE Radar Height MSL : §8.2 (ft)
Latitude : 37:52:38.01 Radar Height AGL : 85.0 {ft)
Longitude : ~75:26:43.86

True North

Mouse Latitude :  37:20:38.23
Mouse Longitude :  -7-4:39:49.25
Mouse Height : 0 {ft)

UnZoom
Whole
Pan Off
300
270

=

UnZoom| TR

3o

30

120

150

180

Slant Range Step 10.0 (Mmi)

hin Visible Height MSL (7)
W tot Visible st 5000
[ 4437 - 5000
| 3875 - 4437
] 331z - 3875
O 2750 - 3313
O 2188 - 2750
| 1625 - 2188
[ 1062 - 1625
[ 500 - 1063
| <= 500

a0
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ASR-8 Range Azimuth Pd

Plots For

A/C Height 3000’ Above MSL

@ Sea State Zero

— Range Azimuth PD Plot Mon Dec 10 17:24:33 2001

_

Slant Range Step 1000 (Nmi)

File Plot oOverdays Plot Feedback Plot Originally Requested Mon Dec 10 17:24:33 2001
DataB 3 Wallopsisland Position Mame : ASRE Radar Height MSL : 88.2 (ft) Mounze Latitude @  37:21:02.95
Elevation Edits : Mone Latitude : F:52:38.31 Radar Height AGL : B5.00{ft) Mounse Longitude :  —74:53:47.50
Cover Edits : Hone Longitude : - 75:26:43.86 Mounse Height : 0 {fty
Cultural Edits : Hone Aircraft Height MSL {ft) : 3000.0 True North
Zoom Pd
UnZoom O == 090
[ 080 - 090
Whole | B o70- 060
Pan Off [ | 0.60- 070
O 050 - 060
O 040- 050
O 0.30 - 040
] 0.20 - 0.30
] 010 - 0.20
|| <= 010
O aircraft Outside Specified Area

AMTEMMA PARAMETERS

Antenna Tilt Angle 0.0 (deq)
antenna Pattern &5R3
TRAMSMITTER PARAMETERS
Peak Transmit Power 1000.0 (KW
Transmit Frequency 2800.0 (MHz)
Uncompressed Pulse Width  0.600 (usec)
Compressed Pulse Width 0.600 {usec)
System MNoise Temp. 9376 (K)
System Losses 1.4 (dBE)

‘ertical Polarization
DETECTIOMN PARAMETERS

PF& 1.00e-06

Swetling Aircraft Type 1
AIRCRAFT PARAMETERS

Aircraft RCE 1.0 (m~2)
PROCESSING PARAMETERS

Pulses Moncoherently Int. 19

Filter File asra_normal.udf

Peak Filter Canc. 55.0 (dB)
CLUTTER MODEL

Season Spring

Clutter Intensity  +1 Sigma
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SPS-67 Range Azimuth Pd Plots For

A/C Height 200’ Above MSL
| For Target RCS 10 Sg. M.

— Range Azimuth FD Plot ‘wed Dec 12 09:40:22 2001

File Plot oOverays Plot Feedback Plot Originally Requested Wed Dec 12 09:40:22 2001

DataBase : PatuxentRiver Position Name : SPS67 Radar Height MSL : 137.6 {ft) Mouse Latitude = 38:26:56.18
Elevation Edits : Mone Latitude : 38:17:37.00 Radar Height AGL : 128.0{ft) Mouse Longitude :  -76:07:53.44
Cover Edits : Hone Longitude : ~T6:22:47.00 Mouse Height : 3 (ft)
Cultural Editz :  Mone Aircraft Height MS5L {ft): 200.0 True Morth
Zoom Pd
UnZoom | == 030
[ 080 - 0.90
Whole | [ 070-  0.80
Pan OfF ] 060 - 070
O 050-  0.60
O 040 - 0.50
O 0.30- 040
] 020 - 030
] 010-  0.20
|| <= 010
O aircraft Outside Specified Area
AMTENMA PARAMETERS
Antenna Tilt Angle 0.0 {deq)
antenna Pattern SPS6ET
_TRAMNSMITTER PARAMETERS
- Peak Transmit Power 230.0 (KW
Transmit Frequency S637.5 (MHz)

Uncampressed Pulse Width  1.000 {usec)
Compressed Pulse Width 1.000 {usec)

System Moise Temp. 28231 (K)

System Losses 10.9 (dB)

Harizantal Palarization
DETECTION FARAMETERS

PF& 1.00e-06

Swerling Aircraft Type 1
AIRCRAFT PARAMETERS

Aircraft RCS 10.0 {m~e)
PROCESSING PARAMETERS

Peak Filter Canc. 22.0 (dB)
CLUTTER MODEL

Season Spring

Clutter Intensity  +1 Sigma

Slant Range Step 5.0 (Mmi)
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Mosaic LOS Plot Showing Composite

Coverage For The ASR-11 &

SPS-67 At Pax, ASR-8 At Wallops

~| Composite Performance Plot Tue Dec 11 1512119 2001

_

File Plot Overays Plot Feedback Plot Originally Requested Tue Dec 11 15:12:19 2001

Center Latitude : J6:05:22.95
Center Longitude : -75:55:37.95

DataBase : PatuxentRiver
Elevation Edits : MHone
Cover Edits : Hone

Cultural Edits :  Mone True Horth

rouse Latitude :  36:49:09.07
Mouse Longitude :  -74:04:25.30
Mouze Height :  Invalid

Zoom
UnZoom |

UnZoom

Whole

Pan Off

20.0 (M)

Best Case MSL ()

W not visible st 5000
] 4437 - 5000
| 3875 - 4437
] 3312 - 3875
O 2750 - 3313
O 2166 - 2750
O 1625 - 2188
] 1062 - 1625
] 500 - 1063
O <= GO0
ANTENNA LOCATIONS
Site 1 -- ASRE 88.2 (f)
Lat/Lon 37:52:38.31 -75:2643.86
Site 2 -- ASR11 100.0 ifty
Lat/Laoh 36:16:00.29 -76:24:41.95
Site 3 -- SPSG7 1376 (ft)
Lat/Lon 36:17:37.00 -76:22:47.00
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Mosaic Pd Plot For The ASR-11,

ASR-8 And SPS-67

For A/C Height 5000' Above MSL

Composite Performance Plot Tue Dec 11 152819 2001

-

Plot Overlays Plot Feedback Plot Originally Requested Tue Dec 11 15:28:19 2001
Wallopslsland Center Latitude : 38:05:22.95 Mouse Latitude :  37:19:03.85
Hone Center Longitude = —75:55:37.95 Mouse Longitude = -74:53:34.97
Mone Mouze Height : 0 {ft)
Mone True Morth
COMP Pd
| »= 030
[ 0.80 - 0.90
] 070 - 0.0
] 060 - 0.70
O 0.50 - 0.60
] 0.40-  0.50
| 0.30 - 040
| 020 - 0.30
[ 010~ 0.20
] <= 010
AMTEMMA LOCATIONS
Site 1 -- &3R11 100.0 (ft)
Lat/Lon 38:18:00.29 -76:24:41.95
Site & -- SPS6T 1376 (M)
Lat/Lon 38:17:37.00 -76:22:47.00
Site 3 -- ASRE gg.z (f)
Lat/Lon 37023631 -752645.86

20.0 (Nmi)
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Other Surveillance Sensor
Siting and Coverage Examples
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Beacon False Target “What If” Analysis
(What is the effect of proposed construction?)

False target sources and returns are shown for a
baseline configuration

A new proposed building is then edited into the
cultural database

Analysis reveals increased false targets in critical
areas caused by the building

The building is then rotated by 25 degrees
False targets are reduced to acceptable levels

Similar “what if” analyses can evaluate effect of
building shape, surface material, and location
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Beacon False Target (BFT) Plot

Before Construction

File Parameters Plot Owverlays Plot Feedback Plot Originally Requested Fri Nov 17 11:02:06 2000

DataBase : MewYork Position Mame : Mew_Heinz_37 Radar Height MSL : 28.0 {m} Mousze Latitude :  41:10:38.86
Elevation Edits : None Latitude : 40:39:54.74 Radar Height AGL : 16.2 {m} Mouse Longitude : -73:58:19.51
Cover Edits : Mone Longitude : =73:48:03.25 Mouse Height : 41 {m}
Cultural Edits :  new_delete_2 Aircraft Height MSL {m) : 30 - 1524 True North
|Znnm I 0 LEGEND
UnZooml B soth
O Faise Target Returns
Whole | 330 3a B Fase Target Sources
INTERROGATOR PARAMETERS
Pan Off Peak Transtit Power 700.0 ()
Receiver Bandwidth 4.0 (MMHz)
Receiver System Loss 9.5 (i)
Receiver Noise Figure 7.9 (B}
300 B0 Minimum Trigger Level -G0.0 {dBm)
Elevation Pattern ATCRES_open_array
Elevation Tilt &ngle 0.0 (deg)
Wertical Polarization
STC Exponent 2.0
STC Depth 36.0 (dB)
STC Range Step 1.9 (kmyinmi)
TRAMNSPOMDER PARAMETERS
Feak Transmit Fower 2500 W)
Co- o Receiver Bancwidth 15.0 (MHZ)
270 ) a0 Minimum Trigger Level  -69.0 (dBm)
Reply Pulse Width 0.5 {usec)
Receiver Loss 4.0 (i)
Receiver Noise Figure 7.9 (B
240 120
210 150
140

Slant Range Step 1000 (Km)

29



Technology Service
Corporation

Zoomed Cultural Database Showing
Proposed New Building

File FPlot Color  Inclusion Zones Multipath Zones
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File Parameters

Beacon False Target Plot
With Proposed New Building

Plot  Overlays  Plot Feedback

Plot Originally Reguested Fri Moy 17 09:01:16 2000

DataBasge : NewYork Position Mame : MNew_Heinz_37 Radar Height MSL = 28.0 (m}) Mouse Latitude :  41:09:40.78
Elevation Edits : Hone Latitude : 40:39:54.74 Radar Height AGL : 16.2 {m} Mouse Longitude :  -74:27:33.50
Cover Edits : HNone Longitude : —73:48:03.25 Mouse Height : 399 {m}
Cuttural Edits : newd_raised_to_99_§ msl Aircraft Height MSL (m): 30 - 1524 True Horth
| Zoom I LEGEMD
B Both

UnZnnmI
Whole I

Pan Off

180

Slant Range Step 10.0 (Km)

O False Target Returns
W Fase Target Sources

INTERROGATOR PARAMETERS
Peak Transmit Power 700.0 W)

Receiver Bandwidth 4.0 (MHz)
Receiver System Loss 9.5 (dB)
Receiver Moise Figure 7.9 (dB)
rdinimum Trigger Level - 0.0 (dBm)
Elevation Pattern ATCRES_open_array
Elevation Tilt Angle 0.0 (ded)
Yeartical Polarization

STC Exponent 2.0

STC Depth 36.0 (dE)
5TC Range Step 1.9 (kmyinrmi)

TRAMNSFONDER PARAMETERS
Peak Transmit Power 250.0 (W)

Receiver Bandwidth 15.0 (MHz)
rdinimum Trigger Level -69.0 (dBm)
Reply Pulse Width 0.5 (usec)
Receiver Loss 4.0 (dB)

Receiver Moise Figure 7.9 (dB)
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it Zoomed BFT Plot Showing Critical Areas
Affected By False Targets
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INTERROGATOR PARAMETERS
Peak Transmit Power FO00.0 (W)
Receiver Bandwidth 4.0 (MHz)
Receiver System Loss 9.5 (dE)
Receiver Moise Figure 7.9 (dE)

File Parameters Plot Owverays Plot Feedback Plot Originally Requested Fri Moy 17 0901716 2000
/ I
DataBasge : Hewvork Position Mame : New_Heinz_37 Radar Hej M3L : 28.0 {m) Mousge Latitude @  40:43:52.53
Elevation Edits : Hone Latitude : 40:39:54.74 Radar Héight AGL : 16.2 {m} Mouse Longitude :  -73:51:38.36
Cover Edits : Hone Longitude : ~73:48:03.25 Mouse Height : & (m)
Cultural Edits : newd_raised_to_99 8 ms| Aircraft Height MSL (m): 30 - 1524 Tyue North
VA ]

Zoom I LEGEND
UnZoom . Both
UnZoom | O False Target Retums
Whole I B False Target Sources
Pan On

Minimurn Trigger Level  -B0.0 (dBm)
Elevation Pattern ATCRBS_open_array
Elevation Tilt &ngle 0.0 (den)
vertical Polarization
STC Exponent 2.0
STC Depth 36.0 (dE
3TC Range Step 1.9 (kmji(nmi)
TRAMSPOMDER PARAMETERS
! Peak Transmit Power 290.0 (W)
: Receiver Bandwitdth 15.0 {MHz)
T Minimurn Trigger Level  -69.0 (dBm)
B \\ Pl Reply Pulse Width 0.5 (usec)
L, i > Receiver Loss 4.0 (4B
& i ¥ oy Receiver Moise Figure 7.9 (dE)
s ) LX Er
| &
,
¥
%

Slant Range Step 10.0 (K
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New Building Rotated by 25 Degrees
In Cultural Database

File Plot Color Inclusion Zones  Multipath Zones
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Zoomed BFT Plot Showing False Target

Sources Shifted to Less Critical Area

File Parameters Plot Overlays

Plot Feedback

Plot Originally Requested Fri Nov 17 09:34/34 2000

7

DataBase : HewYork Position Name : New_Heinz_37 Radar Height MSL : 28.0 {m}) Mouse Latitude @ 40:43:42.16
Elevation Edits : Hong Latitude : H0:39:54.74 Radar Height AGL : 16.2 {m} Mouse Longitunde @ -73:52:19.11
Cover Edits : Mone Longitude : —73:48:03.25 Mouse Height : 18 {m}
Cultural Edits : newd_rotated_25_deqy Adrcraft Height MSL (m): 30 - 1524 True Morth
VA
Zoom | LEGEMD
B Eoth

[whote_|

Pan Off

O Fase Target Returns
False Target Sources

INTERROGATOR PARAMETERS

Slant Range Step 10.0 (Km)

Peak Transmit Power 700.0 (W)
Receiver Bandwidth 4.0 (MHz)
Receiver System Loss 3.5 (dBE)
Receiver Moise Figure 7.9 (dB)
kinimum Trigger Level -30.0 (dEm)

Elevation Pattern &TCRBS_open_array

Elevation Tilt angle 0.0 (deq)
Wertical Polarization

STC Exponent 2.0

STC Depth 36.0 (dE)

STC Range Step

1.8 fkey(nmi)

TRAMSFOMDER PARAMETERS

Peak Transmit Power 230.0 ()
Receiver Bandwidth 15.0 (MHz)
kdinimum Trigger Level -63.0 (dEm)
Reply Pulse Width 0.5 {usec)
Receiver Loss 4.0 [dB)
Receiver Moise Figure 7.9 (dE)
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i Surveillance Sensor Coverage
Analysis For Perimeter Security
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=| FhotoWiewer[PatuxentRiver]

File Plot Overays Multipath fones

Zoom Data Base : PatuxentRiver Row : 22860 Distance (Tt) 0.0
Zoom 1:1| | Photography Date : Wed Nov 1 09:20:20 2000 Col: 18715  Angle (deg): 175.3
Latitude : 38:16: 21

Longitude : -76:23:38.3

Photo Yiewsr

248,0 -  256,0
240,0 -  248.0
937.0 -  240,0
294,0 - 232,0
26,0 - 224.0
208.0 - 716,0
00,0 - 208.0
192.0 - 200.0
184,0 - 192.0
176.0 -  184.0
168,0 -  176,0
160,0 - 168.0
152.0 - 10,0
144,0 - 152.0
136.0 -  144.0
128,0 - 135.0
120.0 -  198,0
112,0 - 120,0
104,0 - 112.0

Notional Perimeter f 2

-‘NPWation #3

EEEEEEENENENEREFEEIOOOO0O00O0000000

950 - 10d4.0
858.0 - 36,0
80,0 - 83,0
72,0 - 20,0
E4.0 - 72,0
56,0 - £4,0
48,0 - 56,0
40,0 - 43,0
2.0 - 40,0
24,0 - 2.0
16,0 - 24,0
8.0 - 16,0
0.0 - 8.0

Select New Center of Display with the Left Mouse Button

Notional perimeter sensors (NPS) evaluated at six hypothetical sites
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NPS # 1 Line-of-Sight Coverage

— Range &zimuth LOS Flot  Fri Mar 15 141558 2002
File Plot Overays Plot Feedback Plot Originally Requested Fri Mar 15 14:15:58 2002
DataBase : PatuxentRiver Position Mame : MNone Radar Height M5L : 4%5.1 {ft)
Elevation Edits : Hone Latitude : 38:18:13.69 Radar Height AGL : 40.0 {fty
Cover Edits : Hone Longitude : —76:25:22.00
Cultural Edits :  Hone True North

Mouse Latitude :  38:16:57.53
Mousze Longitude : -76:23:52.71
Mousze Height : 23 (i)

Zooim

UnZoom
Whole
an On

-

180
Slant Range Step 0.5 (Mmi)

Min Wisible Height AGL (]

Mot Yisible At =1
g0 - 30
70 - a0
G0 - 70

OEEOOONNEE
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NPS # 5 Line-of-Sight Coverage

=

Range Azimuth LOS Plot

Fri Mar 15 14:29:00 2002

File Plot Owverlays Plot Feedback Plot Qriginally Requested Fri Mar 15 14:29:00 2002

DataBase : PatuzentRiver Position Name : None Radar Height MSL = 34.2 (ft) Mouse Latitode @ 38:16:09.17
Elevation Edits : None Latitude : F8:17:30.89 Radar Height AGL : 30.00 () Mouse Longitude : -76:23:21.91
Cover Edits : None Longitude : ~TB:22:47.59 Mouse Height 0 {ft)
Cultural Edits :  Mone Tiue Horth

Slant Range Step 0.5 (Nmi)

Min Visible Height AGL ()

Mot Visible At 30

OEEACOCONEEE
&
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Summary

Technology Service
Corporation

« The RSS provides a fast and accurate method for
analysis of sensor coverage and performance

« Analysis results are presented in multicolor plots:
— Line of sight
— Screen angle
— Probability of detection (Pd)
— Specified flight path Pd
— Beacon false targets
— Various other customized plots
« The RSS applies to all surveillance sensors — ATM,

ADS, perimeter security, harbor, artillery fire control, ...

The RSS runs on a notebook PC under the Solaris OS
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